The study was carried out in the Republic of Tatarstan (Povolzhsky
Introduction
Oil and petroleum products are the most common pollutants in the environment, including soil cover [1, 3, 8, 9] . Pollution of land with oil and oil products has a complex negative impact on the soil, worsening its agrochemical, agrophysical, biological properties [2, 3, 8, 11, 12] , and directly oppressing the plant itself [4, 7, 10] . in the end, oil pollution leads to the total or partial death of crops for many years. However, in some cases, in some cases, oil substances have stimulated plant growth [5] . Conflicting information about the influence of oil pollution on plant productivity and poor illumination of its effect on the chemical composition of the crop [3, 6] , served as an impulse for our study.
Materials and Methods
The research was carried out in 2004--2017 In terms of thermal resources, the Predkamye region belongs to the temperatecool zone of the republic: the average annual air temperature is 2.5 ∘ C, the sum of temperatures above 10 ∘ C is 2150. Annual precipitation is 440 mm. The amount of precipitation during the growing season varies within the limits of 245...265 mm, the hydrothermal coefficient (HTC) is slightly higher than one. Average duration of vegetation period is 160 days, average thickness of snow cover is 39...44 cm. 10, 20 and 40 liters of commercial oil per 1 m 2 . These doses, as our previous studies have shown, correspond to low, medium and high levels of contamination.
The effect of oil pollution on crop productivity was studied in crop rotation: spring wheat --barley --spring rape --millet. This report summarizes information on the impact of oil pollution on the yield of soft spring wheat (Triticumaestivum L.), which was cultivated according to the crop rotation scheme, 1, 5, 9 and 13 years after the oil contamination of the soil. Seeding rate was 5.5 million germplasm seeds per hectare, seed placement depth was 5 cm. All works in experience were performed manually, adhering to the zonal agricultural machinery to the maximum extent possible.
Results and Discussion
The data in Table 1 show a strong negative impact of single oil pollution on the yield of spring wheat during the whole period of observation. There was a very noticeable dependence of the yield on two factors on the polluted soil: the oil dose and the age of contamination. In this case, the term "age of contamination" should be understood to mean the length of time elapsed from the moment of soil contamination to the sowing of agricultural crops. Note: * --contamination time --time elapsed from the moment of soil contamination to the sowing of agricultural crops; ** --numerator in g/m 2 ; denominator --percentage of the control level.
To illustrate the close dependence of spring wheat productivity on oil doses, it is enough to look at the yield of spring wheat in 2017, sown 13 years after a single contamination. Thus, if on the control (uncontaminated) soil grain yield was 242 g/m 2 , on soils that received 10, 20 and 40 l/m 2 of oil, it was 215, 181 and 111 g/m 2 , respectively.
The presence of close negative dependence of grain yield and spring wheat straw on oil doses is illustrated by the graphs in Fig. 1 .
Between the doses of oil and the yield of grain and straw in spring barley there was a close negative dependence, as evidenced by the trend line and the value of the coefficients of determination (R 2 ). The correlation closely did not decrease with the aging of oil pollution. The coefficients of determination of grain and spring wheat straw yield from oil doses ranged from 0.7305 to 0.9973.
Let's consider the character of action of another factor, which had a strong influence on the yield of spring wheat on oil-contaminated soil --the age of contamination. In the conditions of our experiment the limitation of oil pollution fluctuated from one to 13 years (table 1) .
One year after the pollution (2005) The most obvious gradual approach of spring wheat yield on oil-contaminated soils to the level of control (uncontaminated soil) is illustrated by the materials of Figure 2 .
As it can be seen, there is a very close positive dependence of spring wheat yield on the age of oil pollution. As the oil pollution aging, the yield of grain and straw gradually increased. During all the years of research, the yield of straw increased at a higher rate. The coefficients of determination (R 2 ) of grain yield from the age of contamination, depending on the initial level of contamination, ranged from 0.913 to 0.993. In the same way, oil pollution prescription also influenced the yield of straw (R 2 =0.713...0.951).
Thus, the negative impact of single oil pollution of grey forest soil at the rate of 10, 20 and 40 liters/m 2 on the yield of wheat has manifested itself during 13 years, at the same time, the approach of yields to the level of control, which indicates the possibility of gradual elimination of phytotoxicity of oil-contaminated soil without recultivation.
The analysis of data on the influence of single oil contamination of grey forest soil with doses of 10, 20 and 40 l/m 2 on the structure of spring wheat yield showed that the decrease in grain yield was caused by deterioration of all elements of the yield structure:
the number of plants and ears per unit area, the number of grains in the ear and the weight of 1000 grains ( Table 2 ). Depending on the initial level of oil pollution, the rates of When assessing the impact of oil pollution on crops, it is important to know not only the change in yield, but also the chemical composition of the crop. Under the influence of the old oil pollution the content of nitrogen, phosphorus and potassium in the plants of spring wheat did not decrease, on the contrary, a tendency of its weak increase was revealed, however, these changes appeared to be statistically insignificant (Table 3) .
Thus, the oil pollution of 13 years ago did not have a significant influence on the content of nitrogen, phosphorus and potassium in the crop, but it had a strong influence on the content of a number of substances with a significant carcinogenic potential.
The study revealed the presence of five benzo(a)pyrene homologists in spring wheat grain: 5-methylchrysene, dibenzo(a,h)anthracene, chrysene, indeno[1,2,3-c,d]pyrene, 
Conclusion
The sharp increase in carcinogenic substances in spring wheat grains grown 13 years after oil contamination with doses of 20 and 40 l/m 2 is of great concern. Therefore, determining the degree of detoxification of oil-contaminated soils by the content of basic nutrients in plants and yield is clearly insufficient to objectively assess the fertility recovery of such soils. For objective assessment of agroecological safety of oilcontaminated soils it is necessary to carry out further in-depth studies of the chemical composition of growing vegetation, first of all, regarding the presence of carcinogenic substances in them.
